We solve the inhomogeneous simple harmonic oscillator equation and apply this result to obtain a partial solution to the Hyers-Ulam stability problem for the simple harmonic oscillator equation.
Introduction
Let X be a normed space over a scalar field K and let I be an open interval, where K denotes either R or C. Assume that a 0 , a 1 , . . . , a n : I → K are given continuous functions, g : I → X is a given continuous function, and y : I → X is an n times continuously differentiable function satisfying the inequality: a n t y n t a n−1 t y n−1 t · · · a 1 t y t a 0 t y t g t ≤ ε, 1.1 for all t ∈ I and for a given ε > 0. If there exists an n times continuously differentiable function y 0 : I → X satisfying a n t y n 0 t a n−1 t y n−1 0 t · · · a 1 t y 0 t a 0 t y 0 t g t 0, 1.2 and y t − y 0 t ≤ K ε for any t ∈ I, where K ε is an expression of ε with lim ε → 0 K ε 0, then we say that the above differential equation has the Hyers-Ulam stability. For more detailed definitions of the Hyers-Ulam stability, we refer the reader to 1-7 . Obloza seems to be the first author who has investigated the Hyers-Ulam stability of linear differential equations see 8, 9 . Here, we will introduce a result of Alsina In Section 2 of this paper, by using the ideas from 20, 21 , we investigate the general solution of the inhomogeneous simple harmonic oscillator equation of the form:
where ω is a given positive number. Section 3 will be devoted to a partial solution of the Hyers-Ulam stability problem for the simple harmonic oscillator equation 2.1 in a subclass of analytic functions.
Inhomogeneous Simple Harmonic Oscillator Equation
A function is called a simple harmonic oscillator function if it satisfies the simple harmonic oscillator equation:
The simple harmonic oscillator equation plays a great role in physics and engineering. In particular, it describes quantum particles confined in potential wells in quantum mechanics and the Hyers-Ulam stability of solutions of this equation is very important.
In this section, we define c 0 c 1 0 and for m ≥ 1,
where we refer to 1.3 for the a m . We can easily check that these c m satisfy the following We know that
since for ω > 1, each factor of the form ω/ in the summand is either less than 1 if > ω , or is bigger than or equal to 1 if ≤ ω , where ω denotes the largest integer less than or equal to ω. Thus, we obtain
2.5
Similarly, we have
and |c 2m 1 | ≤ C 1 for all m ≥ 1. 
2.9
for any x ∈ −ρ 0 , ρ 0 . 
Lemma 2.2. Suppose that the power series
for all x ∈ −ρ 0 , ρ 0 and for some positive constant C which depends on ρ 0 .
Using these definitions and the lemmas above, we will now show that where y h x is a simple harmonic oscillator function.
Partial Solution to Hyers-Ulam Stability Problem
In this section, we will investigate a property of the simple harmonic oscillator equation 2.1 concerning the Hyers-Ulam stability problem. That is, we will try to answer the question whether there exists a simple harmonic oscillator function near any approximate simple harmonic oscillator function. 
